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Abstract
Introduction. The assessment of health-related quality of life includes the assessment of physical condition 
and motor skills, mental condition, social and economic situation, and somatic experiences. The specific ques-
tionnaires used in patients with intermittent claudication include i.a. Peripheral Artery Questionnaire, Vascular 
Quality of Life Questionnaire, PAD Quality of Life Questionnaire, and Walking Impairment Questionnaire, which 
is the only one of the aforementioned questionnaires that is available in Polish. The Intermittent Claudication 
Questionnaire (ICQ) available in English is a specific instrument for assessing the quality of life of patients with 
intermittent claudication. This paper attempts at evaluating the reliability of the Polish version of ICQ.
Material and methods. The process of validation of the Polish version of the questionnaire involved translating 
the questionnaire and evaluating the newly translated tool in order to compare the results on international level 
for the possibility of its practical use for assessment of health-related quality of life in patients with intermittent 
claudication in Poland. In order to evaluate the reliability and coherence of the questionnaire, the methods of 
internal consistency in Cronbach’s a, as well as the intraclass correlation coefficient were applied for specific 
questions and for the final result of the questionnaire.
Results. The Cronbach’s a as the questionnaire’s reliability index was 0.915. Intraclass correlation calculated 
for the total score of the questionnaire’s answers was 0.97.
Conclusions. The Polish version of the Intermittent Claudication Questionnaire is a repeatable and reliable 
research tool for assessing the health-related quality of life in patients with intermittent claudication.
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Introduction
In medicine, the term quality of life is used to refer 
to the so called health-related quality of life (HRQoL), 
which can be described as the functional effect of 
a disease and a treatment for the patient [1, 2]. The 
assessment of health-related quality of life includes 
the assessment of physical condition and motor skills, 
mental condition, social and economic situation, and 
somatic experiences. The questionnaires used for 
assessing the quality of life can be divided into general 
questionnaires enabling the assessment of a wide 
population of both patients suffering from diseases 
and healthy people, questionnaires specific to a given 
disease or group of diseases, and mixed questionnaires 
for assessing the quality of life in a specific ailment, but 
also including general elements [1]. The specific ques-
tionnaires used in patients with intermittent claudication 
include i.a. Peripheral Artery Questionnaire (PAQ) [3], 
Vascular Quality of Life Questionnaire (VascuQoL) [4], 
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PAD Quality of Life Questionnaire (PADQoL) [5] and 
Walking Impairment Questionnaire (WIQ) [6, 7]. PAQ 
comprises of 20 elements, and it assesses the degree 
of motor skills, symptoms and their stability, patient’s 
satisfaction with the course of treatment, the quality of 
life and social activity. VascuQoL assesses 5 domains of 
health in patients with ischaemia of lower extremities, 
however, in the opinion of some researches, it has 
no wider applications [1]. PADQoL comprising of 38 
questions is used to assess the influence of ischaemia of 
lower extremities on physical condition, mental-social 
status and emotional condition of patients [5]. The 
aforementioned WIQ comprises of 21 questions. It is 
used for the assessment of distance to claudication, 
walking pace, intensity of claudication and the ability 
to climb stairs, however, apart from physical condition, 
ailments and motor skills, it does not fully assess all 
domains of HRQoL [6]. As the assessment of mental 
condition of patients and their social-economical situ-
ation is omitted, WIQ should be considered a specific 
tool only for the assessment of functional capabilities. 
Apart from WIQ, none of the aforementioned tools is 
available in Polish language version [8]. 
In response to the need for a Polish version of 
a specific health-related quality of life questionnaire 
for patients with intermittent claudication, this paper 
describes the attempt to adapt the Intermittent Clau-
dication Questionnaire and to evaluate the reliability of 
the Polish version of this questionnaire.
Structure of the Questionnaire 
The Intermittent Claudication Questionnaire 
(ICQ) was developed and validated by a research team 
headed by Alun H. Davies from the Imperial College 
School Of Medicine, Charing Cross Hospital [9, 10]. 
Based on the medical histories of 24 patients with 
intermittent claudication, the main problems influ-
encing the quality of life, resulting from intermit-
tent claudication, were identified. After consulting 
a team of 4 experts from the field of vascular diseases 
(2 vascular surgeons and 2 vascular nurses), a pilot 
version of the questionnaire was drawn up, com-
prising of 18 questions. The group taking part in the 
pilot study included 124 subjects with intermittent 
claudication. The final version of the questionnaire 
comprised of 16 questions. The value of Cronbach’s 
a was estimated for the final, 16-part version of 
the questionnaire. The intraclass correlation (test 
— retest) of the questionnaire was evaluated after 
14 days from the first study in a group of 58 subjects, 
who did not report any changes in the intensity of 
symptoms within 2 weeks from the first study. The 
value of Cronbach’s a was estimated at 0.94, the 
intraclass correlation at 0.95. 
The English version of the Intermittent Claudication 
Questionnaire, also called Charing Cross Symptom Spe-
cific Claudication Questionnaire (CCCQ), is a specific in-
strument for the assessment of the quality of life of patients 
with intermittent claudication (Appendix No. 1) [9, 10]. 
The Intermittent Claudication Questionnaire comprises 
of 16 questions. Patients evaluate the degree of influ-
ence intermittent claudication has on their life. 
Answer key
The maximum number of points to score with an-
swers to the questions is 80. In order to arrive at the 
final result of the questionnaire, the total number of 
points scored in all the questions should be presented 
in a scale from 0 to 100, where 0 is the best possible 
score (the best possible quality of life/the best health 
condition), and 100 is the worst possible score (the 
worst possible quality of life/the worst possible result 
of examination of health condition). E.g. if the total 
number of points from the questions is 40 points, the 
final score will be 50 (40/80*100 = 50). The higher the 
score, the lower the quality of life. The improvement of 
health-related quality of life is reflected by a reduction of 
the questionnaire score. Numbers of points scored for 
individual questions are provided in the Appendix No. 3.
Material and methods
The process of validation of the Polish version of 
the questionnaire comprised of two stages: translating 
the questionnaire and evaluating the newly translated 
tool in order to compare the results on international 
(intercultural) level for the possibility of its practical use 
for assessment of health-related quality of life in patients 
with intermittent claudication in Poland [11, 12]. After 
contacting the questionnaire’s author, he agreed for it 
to be used, translated and validated. A Polish version 
of the questionnaire was prepared, maintaining equiva-
lence with the original. The translation was performed 
by a sworn translator of the English language, English 
philology graduate, native speaker of Polish. The ques-
tionnaire’s translation was verified by a specialist in 
the field of vascular diseases. Based on the analysis of 
the available literature, it was evaluated that the term 
“health-related quality of life” has the same definitions 
in Poland and in the United Kingdom. Afterwards, based 
on the translations, the questionnaire was prepared, 
consistent with the original (Appendix No. 2) as far as 
the graphic layout, the number and form of questions, 
and the instructions are concerned.
157 subjects took part in the study (47 , 110 ), 
aged 67 ± 8, diagnosed with IIA and IIB Fontaine 
stages of atherosclerosis obliterans of arteries in lower 
extremities, stable symptoms of intermittent claudica-
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tion and ankle-brachial index of not more than 0.9. The 
subjects were recruited in the Centre for Cardiac and 
Vascular Diseases. The manner of selecting subjects for 
the study group was the same as the one used in valida-
tion of the original version of the questionnaire. The 
intermittent claudication questionnaire was used twice 
— the second study was conducted one week later. 
Both studies were conducted by the same investigator.
In order to evaluate the reliability and coherence of 
the questionnaire, the methods of internal consistency 
in Cronbach’s a, as well as the Intraclass Correlation 
Coefficient (ICC) were applied for specific questions 
and for the final result of the questionnaire. The exclu-
sion of specific questions from the analysis was simu-
lated in order to check for potential improvement of 
coherence and reliability expressed by Cronbach’s a. 
The statistical analysis was conducted by means of 
Statistica.10 software. The results were considered 
significant with p < 0.05. 
Results
The results of Intraclass Correlation Coefficient 
(ICC) calculated for specific questions and for the 
total number of points scored in the questionnaire are 
presented in the table (Tab. 1). 
The greatest repeatability of answers was observed 
in questions concerning limitations in climbing one flight 
of stairs and walking 100 yards (questions 5 and 7). 
The lowest ICC value was estimated for question 6 
concerning limitation in walking 1 mile. The ICC value 
for specific questions was not lower than 0.84. The ICC 
value for the whole questionnaire was 0.97.
The Cronbach’s a used as the questionnaire’s reli-
ability index was 0.915. 
Table 2 presents the anticipated Cronbach’s a for 
the whole questionnaire estimated after excluding 
specific questions. None of the recorded values of 
Table 1. Intraclass Correlation Coefficient (ICC) for specific questions and for the total score of the questionnaire 
Question ICC 
1. Intensification of pain 0.86
2. Crossing the road 0.85
3. Using the bus, train or tube 0.88
4. Climbing several flights of stairs 0.88
5. Climbing one flight of stairs 0.9
6. Walking more than a mile 0.84
7. Walking 100 yards 0.9
8. Going out of the house 0.85
9. Number of rests caused by leg pains 0.85
10. Time spent thinking about leg pains 0.86
11. Time spent feeling downhearted and low because of leg pains 0.87
12. Worrying that leg pains would get worse 0.85
13. Interference with normal work 0.89
14. Interference with hobbies or pastimes 0.86
15. Interference with social activities 0.87
16. Interference with doing errands (shopping, going to the post office or bank, etc.) 0.89
TOTAL 0.97
Table 2. The coherence of the questionnaire after excluding 
specific questions
Question excluded from  
the analysis
Anticipated value  
of Cronbach’s a
1. 0.912
2. 0.911
3. 0.909
4. 0.908
5. 0.910
6. 0.912
7. 0.908
8. 0.909
9. 0.914
10. 0.912
11. 0.908
12. 0.908
13. 0.907
14. 0.910
15. 0.908
16. 0.905
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Cronbach’s a was higher than 0.915, which was es-
timated for the whole questionnaire in initial version. 
Exclusion of any question from the questionnaire would 
not improve its coherence.
Discussion
The most frequently used research tool in studies 
searching for an effective form of physical training for 
patients with intermittent claudication is the assessment 
of covered walking distance [7, 9, 13–15]. Usually, the 
authors use a graded treadmill walking test according 
to Gardner protocol, identifying time to claudication 
and the maximum walking time [7, 15]. Despite show-
ing that this test is characterised by a repeatability of 
results and its good acceptability by the subjects, there 
are some reservations. First of all, the test results can 
be influenced by the so called learning effect — this 
concerns the studies with the form of training being 
treadmill walking [16]. Additionally, for some patients 
the continuation of exertion until maximum pain is 
impossible due to limitations caused by concomitant 
disease of circulatory/respiratory system [17]. The 
reservations are also related to the view that the tread-
mill result of a patient does not correlate with his/her 
subjective assessment of disability [18].
The last remark is also related to the degree of 
improvement of the covered walking distance achieved 
after completion of the training programme, which 
(according to patients) does not correspond to the 
degree of improvement of walking outside. Therefore, 
the assessment of a patient with intermittent claudica-
tion should include evaluation of the quality of life, i.a. 
how such a patient deals with daily activities at work, 
at home and outside [13]. The studies of the quality of 
life of patients with intermittent claudication employed 
various general questionnaires, i.e. Short Form-36 [19, 
20], Nottingham Health Profile [21] or EuroQol [22]. As 
rightly pointed out by Chong et al. [9], the non-specific 
character of these tools can skip certain aspects of the 
quality of life closely related to intermittent claudication, 
leading, in her opinion, to missing significant changes. 
The evaluation of the health-related quality of life is 
a significant element of a clinical study, as treatment 
should be selected in accordance with specific symp-
toms and issues, the patients with ischaemia of lower 
extremities have to deal with. A wider perspective, 
going beyond physical limitations, such as shortened 
walking distance or difficulties in climbing stairs, should 
be especially important in order to see if the disease is 
not making social life difficult or if it is not a source of 
anxiety. The ICQ meets these criteria. 
The results recorded by the authors of the ques-
tionnaire expressly show that it is a reliable research 
tool [9]. The Cronbach’s a estimated in validation of 
the original version was 0.94. This value is understood 
that approximately 94% of variability of the total result 
was variability of the true result, which proves a very 
high reliability of the scale [23]. In our own studies, we 
recorded the value close to the result of the original ver-
sion, namely 0.915, which enables us to conclude that 
the reliability of the Polish version of the questionnaire 
is not different from the original version. In reference 
to the results presented in Table 2, it should be pointed 
out that regardless which question is excluded from 
the final version of the questionnaire, the anticipated 
values of Cronbach’s a will be from 0.905 to 0.914. 
These values are lower than 0.915, which means that 
modification of the 16-question version is not necessary.
The intraclass correlation calculated by the authors 
of the original version was 0.95, and in our studies 
it was 0.97 for the total score from answers to the 
questionnaire. The ICC results close to 1 mean high 
consistency (high repeatability) in the evaluation of 
specific issues, in this case the answers provided by 
patients to the same question after a given interval. 
The results close to –1 show lack of consistency in the 
evaluation of specific issues [23]. Hallgren evaluates the 
intraclass correlation as good at the level of 0.60–0.74 
and excellent at the level of 0.75–1.0 [24]. The above 
results show coherence of structure of the Polish 
version of the ICQ, comparable to the coherence of 
the original version. In literature, we can also find the 
German version of ICQ developed by Kirchberger et 
al [25]. Although the preliminary studies to check the 
time of filling out the questionnaire and understand 
questions were conducted in a group of 81 subjects, 
the secondary study to evaluate the reliability and 
coherence of the questionnaire was conducted after 
2 weeks in a group of only 13 subjects. The Cronbach’s 
a of the German version was estimated at 0.75, and 
the intraclass correlation at r = 0.88. Ketenci et al. [26] 
engaged in validation of the Turkish version of ICQ. Out 
of 83 subjects participating in the first study, 30 filled out 
the questionnaire after one day. The Cronbach’s a was 
estimated at 0.95, and the intraclass correlation at r = 
0.91. Although the results of validation of the Turkish 
version seem similar to the results of validation of the 
Polish version, the short interval between subsequent 
studies raises certain doubts. In our opinion, the interval 
between the studies should be longer to make sure that 
the patients do not remember the answers provided 
in the first study. 
Regardless of the reliability of the questionnaire, the 
practicality of using a tool should also be considered. 
Too many questions can discourage patients to provide 
answers or cause them to lose focus and provide an-
swers in a hurry, which not necessarily will be truthful. 
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Also, the time of filling out the questionnaire is very 
important. In our own studies this time was not 
measured, but the authors of the original version 
reported it to be on average 3.7 minutes, and on 
average 6.3 minutes in the German version [9, 25]. 
Regardless of the language version, the ICQ was 
widely accepted by patients and considered easy to 
fill out. To sum up, the attained results enable us to 
recommend the Polish version of the questionnaire as 
a reliable research tool for the evaluation of health-
related quality of life in patients with intermittent 
claudication.
The availability of specific tools allows us to per-
form more detailed evaluations of the influence of 
ischaemia of lower extremities on the functioning of 
patients with intermittent claudication. However, the 
lack of specific tools for evaluation of other aspects 
of HRQoL in patients with atherosclerosis, such as 
self-perception, satisfaction from life, mental burden 
or emotional well-being, should be a stimulus for their 
further development.
Conclusions
The Polish version of the Intermittent Claudication 
Questionnaire is a repeatable and reliable research tool 
for assessing the health-related quality of life in patients 
with intermittent claudication. The Intermittent Claudi-
cation Questionnaire is a recommended research tool 
for both daily clinical practice and for scientific research.
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Appendix No. 1. The Intermittent Claudication Questionnaire — the original version
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Appendix No. 3. The Intermittent Claudication Questionnaire — the score
Answers for the question 1
 None, I had no leg pain – 0 pts
  Very mild – 1 pts
  Mild – 2 pts
  Moderate – 3 pts
  Severe – 4 pts
  Very severe – 5 pts
Answers for questions 2–8
  Totally limited – 5 pts
  Very limited – 3.75 pts
  Moderately limited – 2.5 pts
  A little limited – 1.25 pts
  Not limited at all – 0 pts
Answers for the question 9
  More than 3 times a day – 5 pts
  2–3 times a day – 3.75 pts
  Once a day – 2.5 pts
  Less than once a week – 1.25 pts
  Not at all – 0 pts
Answers for questions 10–16
  All the time/Extremely – 5 pts
  Most of the time/Quite a bit – 3.75 pts
  Some of the time/Moderately – 2.5 pts
  A little of the time/A little bit – 1.25 pts
  None of the time/Not at all – 0 pts
